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http://en.wikipedia.org/wiki/Silesian_Voivodeship

http://www.um.zabrze.pl/

ZABRZE

Zabrze

Population (2006): 

- City 183,943 

- Density 2,363/km² (6,120.1/sq mi) 

- Metro 3,487,000 

Area (city): 

- 80.47 km²  (31.1 sq mi)



Automatic monitoring of BTX in Zabrze 
– location, general view

http://mapa.szukacz.pl

http://212.106.146.181/iseo/



Automatic monitoring of BTX in Zabrze 
– measurement system

1- analyzer AirmoBTX1000;
2- computer;
3- zero air generator;
4- hydrogen generator;
5- UPS



Automatic monitoring of BTX in Zabrze 
– schematic diagram of AirmoBTX
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Zabrze, 2006 (urban background)
- series of 15-min measurements of BTX
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Zabrze, 2006 (urban background)
- series of 15-min measurements of benzene

MeanMean concentrationconcentration 3.43.4 � g/m� g/m33 (68% of LV) 
RangeRange ofof concentrationsconcentrations 00** –– 66.566.5 � g/m� g/m3 3 (15(15--min)min)

DateDate ofof maximummaximum –– 20062006--0303--06  22:2306  22:23
SummerSummer meanmean concentrationconcentration 1.91.9 � g/m� g/m33

WinterWinter meanmean concentrationconcentration 5.45.4 � g/m� g/m33

TheThe highesthighest monthlymonthly concconc –– 9.8 � g/m9.8 � g/m33 (January)
TheThe lowestlowest monthlymonthly concconc. . –– 1.4 � g/m1.4 � g/m33 (August)

Zabrze, 2005
MeanMean concentrationconcentration 3.63.6 � g/m� g/m33 (72% of LV) 
RangeRange ofof concentrationsconcentrations 0 0 –– 113.7113.7 � g/m� g/m3 3 (15(15--min)min)

* ) „0” * ) „0” denotesdenotes thethe levellevel <LOD (<LOD (LODLOD for for benzenebenzene –– 0.3 � g/m0.3 � g/m33))



Zabrze, January & August 2006
- time series of 1h benzene concentrations

January (smog)

August
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Zabrze, 2006 (urban background)
- time series of 24h total BTX concentrations
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Zabrze, April 2006
- chromatograms of samples of atm. air
& benzol from local cokery

benzene

ethylbenzene o-xylene

toluene

m,p-xylene
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Zabrze, 2006 (summer/winter)
- daily distributions of benzene & toluene concentarions
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Zabrze, 2006 (working days/weekends)
- daily distributions of benzene & toluene concentarions
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Zabrze, 2001&2005
- daily distributions of benzene concentarion

time as CET (CET=GMT+1h)
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Zabrze, 2001&2005
- concentration roses for benzene, toluene&xylenes

��)0�)�

mg/m3

�

�

-

*

0

)�

)�
)

)�

�

��

�

��

�

)�

2001 2005

�123�)�

mg/m3

�

�

-

*

0

)�

)�
)

)�

�

��

�

��

�

)�

2001 2005

��2�)��

mg/m3

�

�

-

*

0

)�

)�
)

)�

�

��

�

��

�

)�

2001 2005



Zabrze, 2005 (benzene, toluene) 
- seasonal concentration roses & wind rose
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Zabrze, 2006 – assessment of compatibilty of
passive and automatic measurement methods
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Zabrze, 2001–2006 (urban background)
– mean annual concentrations of benzene & toluene, 
passive sampling
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Silesian Voivodship, 2002–2006
– mean annual benzene concentrations

(passive sampling)

©WIOS Katowice 2007



Zabrze, July – December 2005
- the points of passive sampling

 

 
T0 – IEE (ref.point) 

 

 
K1 – crossroads, Teatralny Sq 

 

 
K2 – crossroads, Woln.St.-Korf . Ave. 

 

 
T1 –Mikulczyce, residential area 

 

 
T2-Biskupice, hospital 

 

 
T3 – Zaborze, school 



Zabrze, July – December 2005
- mean concentrations of BTX (passive sampling)

�����%��%���
�������:=�3# 1; 
��##�
� �����
� ����<�
���� ��##�
� �����
� ����<�
���������  

�������  �
�����������
��� �,+� +,-� -,�� �,2� ),)� ),��
�)� ),�� -,2� -,�� ),2� �,�� �,��
��� 1,-� 1,2� 1,.� �,-� ),-� ),2�
�1� ),*� 1,2� �,+� ),0� ),-� ),*�
!)� .,)� .,.� .,-� 1,)� �,+� �,0�
!�� +,+� 2,-� .,-� �,*� �,2� �,0�
� �������� ������+�

��� -,)� -,.� -,-� 1,.� -,1� -,��
�)� *,-� )�,�� )�,*� .,0� 2,�� 0,0�
��� *,+� )�,2� 2,.� 0,1� .,-� .,0�
�1� -,2� )�,-� .,)� )�,+� )),2� )),)�
!)� )�,*� )0,1� )+,+� )),2� 0,0� )�,-�
!�� )�,.� �),)� )+,2� )*,1� )*,1� )*,1�

 

K – traffic,   T - urban background,   T0 – referential point



 

 
K4 – Korfant y Ave. (near T0) 

 

 
K3 – crossroads, Stalm.St. -Bytom.St. 

Zabrze, October 2006–January 2007
- the points of passive sampling by the roads

 

 
K1 – crossroads, Teatralny Sq 

 

 
T0 – IEE (ref.point) 

 

 
K2 – crossroads, Woln.St.-Korf . Ave. 



Zabrze, October 2006–January 2007
- mean concentrations of BTX (passive sampling)

K – traffic,    T0 – referential point 

������ ���%���
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mean 8.0 10.8 2.9 7.1 2.9 
K1 
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mean 9.0 16.3 4.0 10.8 3.8 
K2 
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mean 7.6 15.5 4.7 11.6 4.9 
K3 
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mean 5.9 7.2 1.8 4.5 1.7 
K4 
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mean 5.2 7.2 2.0 5.5 1.8 
T0 
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Zabrze, 1999–2000 
- mean concentrations of BTX 
(manual measurements, 30-min active sampling)
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mean 12.8 19.9 4.8 11.4 5.3 
K1 
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mean 16.6 29.8 7.7 19.1 8.5 
K2 
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K – traffic
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Zabrze, August 2006 (AirmoBTX1000)
- chromatogram of air sample from 2006.08.17 

Benzene, RT=126s

Toluene, RT=198s

Substances of RT<75s



Zabrze, April 2007 (AirmoVOC C 6-C12)
- example chromatogram of air sample
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Zabrze, May-August 2007 (urban background)
- preliminary results of 30-min measurements of BTX
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Conclusions

� No dangerously high levels of BTX concentrations appear 
in UB conditions.

� Such risk occurs in the vicinity the main crossings
(benzene conc. >LV).

� The decreasing tendency of BTX concentrations is
observed near roads and in urban background
conditions (mainly for benzene).

� The change of air BTX profile is noted (more low-boiling
HCs).

� The station of monitoring of hydrocarbon ozone
precursors is needed, not only for EMEP purposes but 
also for air monitoring in urban environment.



Thank you for attention

Presented results were obtained thanks to co-financing of the research by the
former Committee for Scientific Research, Regional Fund for Environment
Protection and Water Resources Management in Katowice and City Hall of
Zabrze

pyta@ipis.zabrze.pl


